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Betatron Roentgenradiography
by

Tadayoshi Matzuda, Hiroshi Tkeda and Minoru Sawada
Department of Radiology, Toyohashi City Hospital

Fundamental and clinical studies were carried out on supervoltage roentgenography using Siemens
18 Mev betatron. Betatron radiography was of use not only for radiotherapeutic planning but also for
diagnostic radiology. In the fundamental field the following results were obtained. (1)Good reappear-
ance was recognized even in short exposure time such as less than 3 seconds. (2) The Kyokko GS
screen and Fuji film KX type 400 were the most suitable for obtaining good film by betatron supervoltage
radiography. (3) Contrast and detail appearance was best at 6 Mev, while was poor at 18 Mev. (4) Ex-
posure dose to patients was measured in 110 cases. Clinically, the posterior lung field, which usually was
superimposed over the spine and ribs on routine chest film, the trachea and bronchi, upper mediastimun,
aorta, diaphragm, etc. were well and concretely cbserved on supervoltage X-radiography. Also, in the
head and neck, the hypopharynx, larynx, trachea, nasal sinuses, etc. were well seen without any

superimposed bony structure.

I = Siemens 18MeV Betatron T 5% (5—H).
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Fig. 1 Actual picture of Betatron X-radiography,

3. 1 moEEEC T 5 XERO A% Siemens
Universal Dose Meter T 5Hlll-% &, 6MeV:

1.3R/%y, 9MeV: 4.5R/4, 18MeV: 31.4
RIS THS.

4) XBEPOLEEW : ~—x— v VX%
WM IGRT 254, ¥ hoREEE A
b or A E XSO Rk T,

A) A b rABEE 123 mo BEFLo BHE
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B E-FA) oBAFRXEoHNIEE LT
WHLOTH D, HANEEL T WEHEIRA
PR LicA b e AEE L Ich (BEHB).
LA 2050 EID A b v FEEPBY LR
BTz, BTl 2 010EN 2 ERETH
b, LidbiltodlnreRoEEOREETY
L ORTHBHME, EFHEOBRHTLIEEL T
WA,

XA b rARERDLRGHERESFIITE S .

e A b e AEEOWN & POERHBSAE 0 %
Wrdz X b, BHEHFHENL7 1 4 & o—EiERHE
X0/ 360° THbh, XA LeAREEMNHEH LT
BBET OB AS0THR LIHETHS.

B) 74 A AR{LE : R—2x—}r vXROH
N2 DRIETE SEHT 1% 7 1+ 281E
HCHE L. $A) A4V F% AhER
B) 18MeVX $AHH C) 4MeV, 6MeV BT
S D) 9MeV, 12MeV BTHIRHREE)
15MeV, 18MeV ETFMAFHKF) HFRES#10
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Fig. 2 Strobo photograms takenby betatron

X-rays

A Stable radiation output
B Unstable radiation output. Strobo density
is interrupted.

Fig. 3 Densitometry. Three time exposures
to 6 Mev X-rays

f_‘nwna

A B c D E F

A: Jast after the switch on

B: Jast after irradiated byl8 Mev X-rays
for 5 min.

C: Jast after irradiated by 4 Mev electron
for 5 min.

ID: Jast after irradiated by 9 Mev electron
for 5 min.

E: Jast after irradiated by 18 Mev electron
for 5 min.

¥: 10 min after irradiation.
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NEE 2 DL oo EE .5 Siemens 18Me V Betatron
3, XM REMERARETH D, fExDIRTE
THFEHLERED 74 AL A EB L SENH -
T2,

I EHsEss

1 IRERPIE © 48600 8 FEfi B A RS 6
FEEEIC > W THIRE A IE L 7. Rz o
T 9MeV XAFEEMICEE Lz, firro
#iEE Universal Dose Meter =l L=, 74 4 A
EEEKXTkRxoBLEihg sy R, BILE1
DOWER A R fe . I Pk & SRS
—EOMHYTHS. 0.5mDHTICH S ol
HEBmL7zbo A MEEA BL LW EBETH
5. —RuCEEERE MR L LCiliishs
G SHREEUL 0.3moicHS M fod o T
FEEREOHT 12 K2 (R L 1.

Table 1.
Quliny Intensifying
- recen Rati
pb-thikness Igfg;f::;g B S
1.0 | 1.42
0.5 IEY
0.3 HS | 10.6 |
1.0 HS H 11.3
0.5 HS | 12.1

2. 7ANADRBERE  BLTHERN 7444
Z4 7 400, %4 780, EFFAKX0 3FED 7
A N AT RREE I A R ab 7o (UKD L JIE
DOFIFLAE & 2 < M THRIIG S TH 5.
FOFEI 2 A4 7 40003K X I H & o REE &t
EXRLOCHEEL LTS,

3. XFELEERER : BRI 2 omds X 10BH 0
Mix D77 v b =2 Ch5s. oW EFEhkrHEE7
A ARIEEHES mT, 18MeV, 9MeV, §MeV
DHZFNNF — O XTI Uiz, falh d HIREE

AARIEZHBURBE S H2T8 F58

Fig. 4 Sensitivity curve of films used. Exposed
to 6 Mev X-rays with GS intensifying screen
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ET3%. Hiz6MeV Tk 2cun b 6 el
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4. BIHRERE: : WBEX 2mo 7 2 ) —
BRI A BEBY IR I - 8 BRB B C[EE L,
BRNCER L me 55 SmgiED 1 3 X oFl %
BT OThs. 1t o Rk % Ko Tio
< (ERED.
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Fig. 6 Diagram of detail appearance test.
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Fig. T Detail appearance when the phantom
contacts with film.
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Fig. 8 Detail appearance when the phantom is
10 em apart from film.
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MEZMOERTN— 2 — b v YXEHREETo
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Table 2.
... | Exposure |1y .| Gonad
Position Energp,}-_ Time Distance Dose
(Mev.) | (Sec.) (Cm.) (Mr.)
P.A,
5 | View 6 |2.5— 3.5‘ 1.5 [24— 34
= | Lat, |
© View 9 52'5'— 3.5f' 2.0 47— 66
Head 6 |1.5— 2.0‘ 0.65 (76— 102
| |
Neck | 6 I1.5—- 2.5| 0.8 1!39— 65

Meter THIZE L.7=.
IV BERFRZEOICHEER

N—x— e XERY R X2 o BV TT
wicd O BgiR405, FEISE, FIMITHIEETT2
fITHs . HEHROERF 5 FEEREMh bk
SRR T ol EETh S .

~N—x— |} r VXEEEORKE L FEROBHNT
JEAT A EoERY, Meil, FE, HHTowT
[ Gl RN~ 3 (el a8

Jiah

A, EEEFEE : A—oEfConT_—& —
b e VXECCHRE LcER (DUFB-X-P & 4EK)
% 125kVp XF G L7251 (C-X-P L Hug)
EX LTS,

FEFILE 3 7 — sofilifEEakE L6573 o 5k
Ths. BARKEIEHOVIRE 153 7 AR
i ahi: C-X-P(A) L B-X-P(B) ThH%.
LTHOEEw IE L B-X-P CHYZFTRYIE
FlIRET 5 .

1) EThEL#EFoRFIL CXP TRBHL
hBHB-X-P Tz B L. Zoedfilis
i SO O RSB TH B . 2) &
FLREZoWE, WIREROER 3) SERT
o EREHRRECAlORE 4) PREFERO
KBk & #RBL oI, EEEoBEI M Thb R
B THS. Fiz 5) C-X-PTEIhs
B/ 8 mmds BIK 4 X 4.5cnED 9 o JEREIERY
T ANCB-X-P THmTE 5. fhofiuc B-X-P
TIREENUE & LR 1.5cn ¢0 2 HofE
R (XHD »EEshs . 82 C-X-P Tk
HT &,

HARE S Sl 2748 Hi5 5

N—4 — b r VXTI R TR L 26§
DEREY, [ 125kVp XTI L-FH &
WoOHHA BT\ T w700k

e 1 @i, g, EFEoFEEsLo
BEREIhEZNR 2) K, [LEXONEY
R, BT 3) LI 4 Db & KEIIRE:
OBERRIE, i 5)  EF, BOBE, MERRIRSEoR
BT O ELLIELONETH S,

Foiliz 1) B-X-PpiffoTna 2) i
HTEL I 3) BX-PpfoTwB. 03
B TR L (B=%).

Table 3.

ISupe- [Similary| In- |
| rior | Level |ferior

Eliminatoin of the hone

shadows N 26 0 0
Trachea & Bronchus | 23 | 3 0
Superior Mediastinum . 22 4 ]
Heart, Graet Vessels & |

Diaphragm | 9 16 1
Disclosed Abnormalities 14 9 3

FORBEEBETHE, 1) 8, hE. KR
HEDREBRLC-X-P TRET 51, B-X-PTix
EFFEHEERLTWS. 2) SELAEZoNER
WAETE BRI O EiGRERO Wk B-X-P
PR THS. HoRrE TR A, B ChMERN
T, FEFIX6OF B FMEMMETHS. 3) H
AU, BRI, OO R
JEDRBIT L CREECHS .

— R OFETICB-XP 2ME S 141k D b
Thote. 1) BForFreniht o 2)
FEERIRIE & K o BIR B RN footz b
D, 3) KENBSR, WP ERE L &GEZ Lo
BIFAEER S htb o, 4) 3 culd EoIlsrieiE
HWEoREES) SETINE, REVAOSE
FZOREN L BRERIZ LD THS.

—7 B-X-P 0 fih A MR B DIe HoT
Wi 34k, 1) Swa BT o JNEEERERE 2)
e L, 3) R M IEINC#AR L
PR R e Ton T T BRI T h otz

B Hoifflmmes: « sHMNRE o RERA < — &
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Fig. 9 Lung metastases from seminoma

A Taken by 125 kVp Xrays
B Taken by 6 Mev X-rays. Two tumor densities (mark x) in the bifurcation
area were not seen in the photograph A.

Fig. 10 Postoperative lung cancer

A

A. 125 kVp
B. 6 Mev. The left bronchus and hilar region are more clearly seen than the photograph A.

Fig. 11 Lung cancer

A, Lateral projection taken by 125 kVp X-rays
B, Taken by 6 Mev. The X-ray findings are more clearly seen than the photograph A.
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Fig. 12 Cancer of the larynx taken by 6 Mev Fig. 13 Lateral projection of the larynx by 6
X-rays. Air way and irradiated area are clear. Mev X-rays. Normal appearance.

Fig. 14 Reticulum cell sarcoma of the Orophar-

ynx taken by 6 Mev X-rays. Fig. 15 Cancer of the esophagus taken by 6
Tumor at the base of the tongue(mark)is clear, Mev X-rays.

Fig. 16 Reticulum cell sarcoma of the epipharynx Fig. 17 Lateral projection of the nasopharynx by
taken by 6 Mev X-rays. 6 Mev X-rays. Normal appearance.

s




FAFI424E 8 R 25H

— bR X, WREEXH TRERY LIE
HE R TS .

SEPITRER Ry Fr 2 564X O BHTH Y, B
HYoBEOTEE, MO HIREE DL
. WisRezen, AAESleno B OEKT
FEL D, By 3 B TToM C-X-P
Tt (BUEA) o LFoRTEFED TR
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%59, FESReHkT E= vikoRERE T,
BRI THCERED FELY FRT BE Th
%. —J5 BX-P ¢z (GFLIRB) 2 EoEEE
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TR B TH b, FoBITIMELIRERCH %
<, RIEMARRD Hh s\ WO RT R B4R 8
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Wi BB ETHHN, §—%— e VXiR
B L 14 o it B2 AR 125kVP
XECHRELEERE, 1) MHRE 2) AR
W 3) HMMRERE 4 FHEEOFHEROMUHIT oW
CHERE Lic GE45).

Table 4.
Supe- [Similary| In-
rior | Level | ferio
Apical Region 14 0 0
Anterior Mediastinum 6 8 0
Posterior Mediastnum 13 1 0
Disclosed Abnormalities 8 6 | 0

B-X-P%: C-X-P x h $ FEHED DL, MhRE
LEBMHRATH B . BT IEMmRO 2= X
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